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Calcium Stearate LITHIUM STEARATE 
for extreme operating temperatures 


Stearate 

; tae _ Greases compounded with lithium stearate permit operat- 

: ing temperatures from —90 to 400°F. By careful selection 

Strontium Stearate _ of fatty acids, Witco insures maximum yield and stability 

= greases prepared with Witco Lithium Stearate. Write for 
‘ierature and samples. 


WITco. CHEMICAL COMPANY 


MANUFACTURERS AND EXPORTERS 


: 295 MADISON AVENUE + NEW YORK 17, N. Y. 


: 
xd 
\ 
2 
4 > 


POUR POINT DEPRESs 


0 fl S a t 0 Santopour* Santo; 


OIL 


MOTOR OIL INHIBITORS 
Santolube* 395, 395X, 398 Santolube 394.¢ 


@ LABORATORY TESTED 


@ PROVED IN SERVICE . MOTOR OIL DETERGENTS 
Santolube 203-A, 303-A, 520 


MEDIUM AND HEAVY-DUTY COMBINATIONS 
Special preblends of detergent and inhibitor 


For complete information and technical 
data on Monsanto oil additives, write: 
MONSANTO CHEMICAL COMPANY, 
Petroleum Chemicals Department, 1748 
South Second Street, St. Lovis 4, Missouri. 


VISCOSITY INDEX IMPROVERS 


Santodex* 


| SERVING INDUSTRY...WHICH SERVES MANKIND 


MOONEY CHEMICALS, 


INDUSTRIAL CHEMICAL 


Phone 


Superior 1022 2271 SCRANTON ROAD 


CLEVELAN! 


J 
Ci »P ASTICS. 
a 
5 
x 


4g B. G. Symon, President N.L.G.I. 


I am very pleased to see Colonel Cotulla’s article, 
“Defense Requirements for Lubricants Relating Espe- 
cially to Greases,’ appear in the “Spokesman”. An ar- 
ticle of this type offers one more evidence of the fact that 
the armed forces are continuing a liaison with industry 
that is vitally necessary if various industries and appro- 
priate military units are to stay abreast of each other's 


needs and keep informed about new developments. 


Certainly this cooperation must always be close and realistic if our na- 
tional economy is ever called upon to support another mobilization program. 
And if our experience during the last war is any criterion, there lies between 
our industry and the armed forces a wide area of mutual interest, with un- 


limited opportunity for profitable exchange of views and information. 


The need for such cooperation became apparent early in the war, and 
after some difficulties was met with really remarkable success. It is common 
knowledge that failure to meet might have spelled defeat. And now it is clear 


that the need has continued pressing even since the end of hostilities. 


While the armed forces are now using considerably less volume of 
petroleum products, including all types of lubricants and greases, than they 
did during the war, it is interesting to note that for the fiscal year ending June 
30, 1949, military requirements of petroleum products are estimated at 92,- 
229,000 barrels—or 252,692 barrels a day. This is almost seven times as much 
as the military took ten years ago. 


It follows, therefore, that a continuous exchange of views, whether it's 
through the medium of articles like Col. Cotulla’s or a meeting of personnel, 
is necessary both to maintain a sound economy in our industry and to stay 
prepared. If the military and our industry work intelligently for an under- 
standing of each other's problems, if we sit down together to thrash out what 
seem to be serious differences, | am sure that we'll discover a common ground 


even broader than the one we already know. 


I also want to call-to your attention two other excellent articles appearing 
in this issue—‘‘Soap as a Lubricant” by C. J. Boner, and “Fluor Announces 
Completion of New Sinclair Barrel-House Grease Plant” by Wallace A. Craig. 
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SYNTHETIC-100 


Extreme Jell Aluminum 
Stearate 


Gives highest yield, non- 
bleeding Lubricants. 


Most Economical Grade 
for Grease Manufacturers. 


SEND FOR SAMPLE 


SYNTHETIC PRODUCTS CO. 


(Established 1917) 
1798 LONDON ROAD CLEVELAND 12, OHIO 
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purpose of Paper 


Tue OBJECT of this paper is 
wo-fold: first, to emphasize that 
gap is really a lubricant and not 
lone a carrier for oil; second, to in- 
jicate that all soaps of the same 
chemical composition are not equal 
value as lubricants. 

Dry Soap as a Lubricant 

illustrations of the use of soap 
lone as a lubricant are so numerous 
hat only a few need be mentioned. 
Metal and wood screws, especially 
he latter, are often forced into place 
against considerable shearing forces, 
rence a lubricant is advantageous. 
Calcium and zine stearates have been 
wed for such purposes with good 
results. Most carpenters, however, 
we hand soap. 

In expanding tubes when erecting 
wilers, soap pastes are used to re- 
duce friction. 

In drawing wire a pressure of 18,- 
0 to 30,000 p.s.i. is developed 
vithin the die, hence, lubrication is 
required in order to reduce the re- 
ulting friction. Soap is almost uni- 
versally used for this purpose, in 
many cases the wire passes through 
ibed of dry soap powder, picking 
4 enough soap to lubricate it as it 
passes through the die. In addition 
0 sodium soap, aluminum palmitate, 
aluminum, calcium and zinc 
‘earates are used. Williams (15) 
“aims that a film of electro-deposited 
owe metal soap on a wire is an 
“ective lubricant. This is effected 
*Y using the wire as a source of the 
metal and a sodium stearate bath as 
‘source of the anion. It is stated 
‘at more than 11,000,000 pounds of 


“ap are used annually for wire 
drawing, 
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os LAUBRICANT 


C. J. BONER 
Chief Research Chemist 
Battenfeld Grease & Oil Corp. 


In molding plastics and rubber, a 
lubricant is desirable and_ barium, 
calcium, lead and zinc stearates have 
been found useful for the purpose. 
In fact any of the above and also 
magnesium stearate are employed to 
increase the ‘‘slip’ of metal, wood. 
fiber, plastics, rubber, paper and 
leather. Granular materials are made 
more free flowing by a coating 
of metallic soaps which act as lubri- 
cants. 


Soap Solutions as Lubricants 


When drawing some of the finer 
sizes of wire, aqueous solutions of 
sodium soap_ provide lubrication. 
Likewise, in drawing copper and 
brass, as in the manufacture of car- 
tridge cases, such soap solutions are 
largely used; and, the same lubricant 
was even employed in drawing some 
steel shell cases. How large this 
consumption is can be gauged by the 
fact that one small arms ammunition 
plant at one time used two carloads 
of soap chips per month. 

In some of his early work on ex- 
treme pressure lubricants, Mougey 
(13) found that a solution of so- 
dium oleate in water was more satis- 
factory than other lubricants tried. 

For the lubrication of plastic- 
bonded fabric bearings Stuart (14) 
recommends a water solution of so- 
dium oleate. 


Previous Work 


Hannegan (9) investigated the 
effect of metallic soaps upon the lu- 
bricating properties of mineral oil, 
particularly as to the effect on the 
coefficient of friction. Metallic soaps 
of cadmium, copper, lead, mag- 
nesium, nickel and zinc were pre- 
pared which had almost the theoreti- 


CHARLES J. BONER is a mid-westerner 
by birth and education. Born in Kan- 
sas, he received his education at the 
University of Missouri, where he ob- 
tained a degree in Chemical Engi- 
neering. 

Mr. Boner has been with the Bat- 
tenfeld Grease & Oil Corporation for 
twenty-one years, and for the past 
twelve years has been responsible 
for the direction of their 
Program. 

A member of the American Chemi- 
cal Society, he is past Chairman of 
the Kansas City Section. He is also 
on the staff of Chemical Abstracts. 

Author of numerous articles, Mr. 
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of Alexander’s Colloid Chemistry, 
covering “Colloidal Characteristics of 
Lubricating Greases”. 
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TABLE | 


Percent of Metal Percent Coff. of 
Kind of Soap Actual Theoretical Soap Friction 
None-Base oil only ee 0 .142 
Cadmium oleate 16.64 16.655 0.1 .128 
Cadmium oleate 0.5 
Cadmium oleate aS 1.0 121 
Copper oleate 10.06 10.154 0.1 118 
Copper oleate 0.5 1138 
Copper oleate a 1.0 103 
Lead oleate 26.92 26.919 0.024 .110 
Magnesium oleate 4.14 4.144 0.1 107 
Magnesium oleate 0.5 .098 
Magnesium oleate 1.0 .088 
Nickel oleate 9.46 9.448 0.1 114 
Nickel oleate 0.5 .088 
Nickel oleate 1.0 .082 
Zine oleate 10.40 10.412 0.01 ake 
Zinc oleate 0.05 110 
Zine oleate 0.078 109 
Oleic acid 0.1 112 
Oleic acid 0.5 
Oleic acid 1.0 095 
Note: Base oil was a neutral, Saybolt viscosity @ 100°F.—187.6 


cal cumtent of metal (see Table 1) 
indicating that no free oleic acid was 
present. As is shown in the table, 
addition of these soaps to the base 
oil lowered the coefficient of friction 
in each instance, the value continuing 
to decrease for each increase in con- 
centration of the soap. The friction 
tests were made on a Herschel Oili- 
ness Machine which consists essen- 
tially of three steel balls sliding upon 
a flat plate. Merchant (12) built a 
testing apparatus consisting of two 
cast iron blocks on the table of a 
milling machine, one sliding over the 
other and with a spring load. Since 
Bowden (4) and co-workers had 
shown that the means by which 
oleic acid reduced the friction be- 
tween ferrous metals was through 
the formation of iron oleate on the 
surfaces, Merchant used this additive 
with this reaction in mind. Tests 
were first made with a paraffin oil 
and then with the same oil with the 
addition of various proportions of 
oleic acid up to one percent. Not 
only was both the static and kinetic 
friction higher before the addition of 
the oleic acid, but also a condition of 
stick-slip occurred with oil only 
which was converted to smooth slid- 
ing when 0.2 mole percent of oleic 
acid was present. 


Merchant reasoned that “The fact 
that the kinetic friction is also re- 
duced by the presence of the oleate 
film suggests that the long aliphatic 
carbon chain of the latter is able to 
minimize the effects of surface 
roughness even under semi-hydro- 
dynamic conditions. This appears to 
be characteristic of polar surface 
films.” 


8 


After testing oil which contained 
oleic acid, the surfaces of the blocks 
were wiped free from all liquid, using 
a clean cloth. The blocks were then 
run in what appeared to be a dry 
state and the friction was un- 
changed, even after _ prolonged 
periods at high loads. The implica- 
tion was that an adsorbed film of 
iron soap remained and provided ef- 
fective lubrication. Following the 
above tests with apparently dry 
blocks, paraffin oil was added and 
tests continued with a resulting low 
friction value. 


A recent report (3) bears out the 
fact that soap contributes to lubri- 
cation. It was found that in roller 
bearing lubrication grease allows a 
lower temperature rise over ambient 
than does oil. In the tests cited an 
oil of 150 seconds S. U. viscosity at 
100°F. showed a rise over ambient 
of 92°F., while a lubricating grease 
containing oil of 105 seconds S. U. 
viscosity at 100°F. showed a tem- 
perature rise of 25°F. and a qrease 
with an oil of 300 seconds S. U. 
viscosity at 100°F. showed a rise of 
45°F. 


Experimental Work 
An Almen E. P. Testing Machine 


was used to determine not only the 
relative value of various soaps as 
lubricants, but also the comparison 
in lubricating value with other ma- 
terials. Results are shown in Table 
Il. This is a familiar E.P. testing 
instrument where split bearings exert 
pressure on a |4-inch shaft rotating 
at 600 RPM. A load of 1000 pounds 
per square inch is applied every ten 
seconds until scoring of the metal 


occurs or until a ful! 
Normally, the load 

cant will carry for te; n 
out seizure is repor! fy. 
strength. In most o if 
added the load at th« 
when a load of eithe; 

pounds was reached 
continued until seizur: 


With the exceptio: le 
obtained by extractio: lubricati 
greases, the soaps tested wor 
powders which of course did . 
lend themselves as re 
cation as would liquid or even 9) 
tic products. In conducting a tes 
some of the soap was placed 
tween the bearings and the <¢ 
when the machine was assembled 
Following complete assembly. < 
enough to cover the shaft was added 


To determine if other solids y 
perform as well as soap, tests we 
made with a graphite of 200 » 
containing 99% qraphitic carbon and 
with a mica of 100 mesh. Both thesa 
qave immediate failure with a | 
of 1000 pounds per square inch 

The same was true of a silicot 
fluid with a 1000 pound square inci 
load and of a SAE 20 solvent neutra 
oil with a 5000 pound per squ 
inch load. 


All of the soaps tested were eithef 
neutral or basic, hence the lubricat 
ing value cannot be attributed to any 


free fatty acids present. They we 

commercial products, no doubt. pre 
pared by metastasis. From Table lj 
you can see that all of the soa 

tested had some lubricating valug 
and in most cases kept the metal freq 
from scoring for several minutes. It 
contrast the mineral oils tested ga 

immediate seizure at loads of 400 
or 5000 pounds per square inch 


In order to determine if the soa 
in some of our lubricating grease 
was the primary lubricant 
greases, named a No. 2 NLGI gracg 
of calcium base grease, containing «I 
oil of 300 seconds S.U. viscosity aq 
100°F. and a complex barium s 
grease. containing an oil o! 500 s 
onds S.U. viscosity at |\' 
selected. The oils used in 
pounding these greases were | 
as were the finished greases. Then 
repeated extraction of each 
with acetone was car! yut ti 
move the mineral oil > fat 
fatty acids. The result: ¥ 
tested and since no s: occur! 
in thirty minutes with 
pounds per square inc! load ¥ 
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increased to 10,000 pounds per 
square inch using new shafts and 
bearings. Still no failure occurred. 
This in contrast with immediate seiz- 
ure at a load of 4000 pounds per 
square inch with either oil and a 
seizure in a few minutes with either 
grease at a load of 5000 pounds per 
square inch. 

Since the fats used in the two test 
lubricating greases had titers of 
about 42, the recovered soaps were 
gummy products rather than dry 
powders. This physical state no 
doubt gave a better distribution of 
the lubricant than in the case of the 
dry soaps. 

From the above experiments, it 
seems reasonable to conclude that 
the soap in these particular lubricat- 
ing greases is a primary lubricant, 
rather than merely a carrier for the 
mineral oi]. Further, any soap tested 
provided a better protection against 
seizure than did any mineral oil 
tested. 


Nature of Soap Film 
Contributing to Lubrication 


Langmuir (10), working with 
monomolecular films of metallic 
soaps, found that the carboxyl 


groups of the soap attached them- 
selves to the polar metal and the 
long chains projected at an angle. 
If two metal surfaces, which are 
adjacent, are coated with such 
oriented films, it is found that effec- 
tive lubrication is obtained. What is 
visualized is that we have a struc- 
ture much like bristles on a brush, 
with the ends free to glide over one 
another. Germer and Starks (6) 
found that mild rubbing would re- 
move all but one molecular layer of 
barium stearate from a chromium 
surface and that further rubbing did 
not remove this layer. This soap 
molecule, perpendicular to the sur- 
face, was shown in an X-ray pro- 
jection of the above surface. 

The surface which can be covered 
by such a film is large in compari- 
son with the amount of soap in- 
volved. It is stated that metal stear- 
ates are now made which give a 
coverage of 22,000 to 25,000 square 
cm. per gram of soap (1). 

Hannegan (9) stated “from the 
shape of the curves obtained by plot- 
ting the coefficient of friction against 
the concentration of soap, one would 
be inclined to believe that adsorption 
of the soap on the lubricated surfaces 
was taking place as the curves are 
similar in form to the adsorbed 
isotherm.” 


Gallay and Puddington (7) were 
able to demonstrate the orientation 
of soap toward a polar surface by 
heating calcium stearate to 150°C 
in either glass or platinum and then 
allowing the mass to cool. By this 
means, they were able to obtain polar 
surfaces on the portion of the soap 
adjacent to the container while an 
interior surface, planed off smooth, 
was non-polar. The same treatment 
in a vessel of fused quartz did not 
show this orientation. These work- 
ers state that “the formation of a 
surface of a polar nature against 
glass or platinum must involve the 
exposure of calcium carboxylic 
groupings on that surface.” 


In order to prevent metal-to-metal 
contact of surfaces to be lubricated, 
the lubricating film must be so firmly 
bound to the metal that it will resist 
pressure and shearing forces which 
tend to rupture the film. Since most 
mineral oils do not have polar char- 
acteristics, they do not attach them- 
selves to the metal in the same way 
that soaps do. In the case of the 
soaps the polar end is attached firmly 
to the metal surface and the long 
chains of the non-polar end project 
into the oil layer. It is readily seen 
that since this gives an orderly ar- 
rangement, less work will be required 
to move one film over the other than 
if the arrangement were random. 
The advantage of soap over other 
polar agents was shown by Germer 
and Starks (6) who found that hy- 
drocarbon chains of barium stearate 
on metal were more precisely 
oriented than those of stearic acid. 


How firmly soaps adhere to metal 
is shown by an observation of Han- 
negan (9) who found that if oil con- 
taining free oleic acid was permitted 
to stand on polished steel plates, the 
surface darkened, presumedly due to 
the formation of iron soap, and that 
the darkened area could only be re- 
moved by abrasives. Others have 
found the same conditions as shown 
in a statement in Lubrication (2): 
“When one end of the lubricant 
molecule is highly reactive, it has the 
property of forming a_ powerful 
bond with a steel surface. Then, it 
is called a polar molecule. It is “ad- 
sorbed’ to the surface so powerfully 
that the last traces can only be re- 
moved by grinding. A straight min- 
eral oil has no such effect.” 

All this then comes back to the 
adsorption hypothesis of lubrication 

(Continued to Page 11) 
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and cooled on a continuous basis with Vo" 
grease making apparatus. Heat transfer in seconds 
cost. Completely closed operation eliminates danger. ( 
pletely controlled operation assures uniform quality. \ 4. 
tionally known grease makers have found it pays to discird 
potluck batch methods. Write for case history facts. ‘Po 
Girdler Corporation, Votator Division, Louisville i, Ky. 
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District Offices: 150 Broadway, New York City 7 + 2612 Russ Bldg, 
San Francisco 4 . Twenty-two Marietta Bldg., Rm. 1600, Atlanta 3 


CONTINUOUS HEAT TRANSFER SYSTEMS FOR VISCOUS MATERIAL 


VoraTor is a trade mark applying only to products of The Girdler Corporation 


MALMSTROM Announces... 


NEW INGREDIENTS for 
GREASE COMPOUNDING 


WOOL GREASE FATTY ACIDS 


Nimco Brand Wool Grease Fatty Acids are in * They are not derived 
many ways superior to other additives. Their from glycerides. 


use in compounding oils and greases can effect 
noticeable savings in processing time and con- 


* They are very stable due 


siderable improvement in product quality and to their low iodine num- 
staying power because ... 


ber. 


Samples and Specifications Sent On Request 


America’s Largest Processor of Wool Fat and Lanolin 


SALES AGENTS—~ 


COMMERCIAL CHEMICALS, INC., Buta, 
wantin. & MILNE, San Francisco 4, Los Angeles 13, Calif. , Portland 9. 
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AIR COMPRESSOR CO. 
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QUALITY GREASES 
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Laboratory Control 
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Soap As a Lubricant 

(Continued from Page 9) 

in which it is suggested that the 
bearing metals have a stronger at- 
traction for certain types of mole- 
cules than for others and that mole- 
cules of these types will separate out 
of the oil to form a tenacious, con- 
centrated film which will cling to the 
surface long after a hydrodynamic 
film has been squeezed out. 


Physical State of the Soap 

Conceding that it has been shown 
that soaps have advantages as lubri- 
cants, it seems quite evident that the 
soap will have a better chance to act 
as a lubricant if it is in the proper 
physical state. Many of the metallic 
soaps are solids with melting points 
ranging up to 500°F. If such soaps 
were used as is, no doubt the excess 
soap which could not become at- 
tached to the metal surface would 
pile up and be an obstruction to 
movement of the machine parts. 
Therefore, if such soaps can be used 
in a plastic or semi-fluid mixture. 
they should be more satisfactory. 
This, then, points to a product of the 
nature of a lubricating grease. 

Our conception is that the mineral 
oil portion of a lubricating grease is 
simply a carrier for a dispersion of 
the soap which is the primary lubri- 
cant. We must have true dispersion 
and not simply a mechanical mixture. 
In the latter case, we might have not 
only the piling up of solids mentioned 
before. but also large aggregates of 
the soap molecules which would not 
have the chance to orient themselves 
as will smaller micelles or even mole- 
cules. 

This brings us to a weakness of 
not only the generally prevelent con- 
ception of what a lubricating grease 
should be but also the deficiency of 
present specifications. Some feel 
that if specifications are set up with 
a certain percentage of a definite 
metal scap, etc., they will obtain a 
uniform product. Perhaps such ideas 
originated because a lubricating 
arease supplied by A, which fell in 
the soap content specified, performed 
satisfactorily. However, suppliers B 
and C complied with the specifica- 
tions, yet their products failed badly 
in service. Until due recognition is 
given to the fact that processing and 
consequent physical state of the soap 
is more important than other speci- 
fications in many lubricating greases, 
the user will not always obtain the 
most satisfactory service from such 
products. 

Since most readers of the Spokes- 


man are in conversant 


general 
with the manufacture of lubricating 
greases, the factors which may in- 
fluence the physical state of the soaps 


will not be discussed. However, it 
is of interest that five or more phases 
are possible with water and any pure 
sodium or potassium soap. That 
point is illustrated with some jars 
of potassium oleate in water pre- 
pared by Dr. Vold. The solid phase, 
representing ‘middle soap’, contains 
only 25% of potassium oleate, while 
the liquid product, representing 
“neat soap’, contains 65% of potas- 
sium oleate. 

McBain and Mysels (11) stressed 
the variation in the physical state of 
aluminum dilaruate even when the 
chemical ccmposition was the same. 
In one physical state this soap was 
completely soluble in certain hydro- 
carbons while in another physical 
state it was almost insoluble. The 
situation encountered 
with aluminum soaps used for gell- 
ing gasoline during the late war. 
The soap produced by one supplier 
formed a gel readily in a certain 
gasoline while that supplied by two 
other suppliers would only form such 
a gel with difficulty. Analysis indi- 
cated that the three soaps were the 
same chemically. 

Calcium stearate was heated in 
mineral oil by Galley and Pudding- 
ton (8) who found that ‘on cooling 
the highly dispersed sol, depending 
upon the unsaturation of the soap, 
the nature of the oil, or the presence 
of various solvent factors, gave a 
wide range of physical properties 
with the same soap concentration, 
e.g.. (a) a smooth lubricating grease 
of short texture, (b) a thickened oil 
of low consistency, (c) a thickened 
oil of grainy texture, (d) pieces of 
coagel of free oil, changing on stand- 
ing to a complete separation of hard- 
ened soap and free oil.” 

As a further illustration of this 
point, a mixture of aluminum stearate 
and mineral oil was heated to 300°F. 
A portion of this was poured on a 
metal table top in a thickness not ex- 
ceeding ' inch. This represents 
rapid chilling. Another portion was 
placed in a _ beaker which was 
wrapped with cloth so that the in- 
sulation provided slow cooling. Sam- 
ples of these two products, of the 
same chemical composition, clearly 
indicate there is some difference in 
the physical state of the soap. One 
product would be acceptable to the 
trade the other could not be mark- 
eted. 


| 
ae 
| 
steel Shipping Containers 
| 
| BELLWOOD, ILLINOIS ae 
] | 
4 
| pe 
| 
q 
= 
| 
_B 
a 
* 
11 


TABLE Il 


Results of Tests on Almen E. P. Testing Machine 


ASTM Acidity 


Lubricant or Alkalinity 
Dry shaft . 
99% pure graphite 
200 mesh . rae 
Ground mica 100 mesh...... 
Silicon liquid 
500 cstks @ 25°C 
SAE 20 High VI oil 
SAE 30 Smackover oil 
Barium Stearate A neutral 
Barium Stearate B neutral 
Calcium Stearate 0.01% alkaline 
Lead Stearate..... neutral 
Lead Stearate basic 
Lithium Stearate neutral 
Lithium Stearate ...0.01% alkaline 
Sodium Stearate neutral 
Strontium Stearate neutral 
Ca Cup 300 oil $2 NLGL.. alkaline 
Oil from above cup 
Soap from above cup alkaline 
Soap from above cup alkaline 
Complex Barium Grease.. alkaline 
Oil from above grease 
Soap from above grease. alkaline 
Soap from above grease.... alkaline 
Conclusion 

Both theory and _ experimental 


evidence point to the fact that soap 
has lubricating value and conse- 
quently this component of Lubricat- 
ing Greases is a lubricant and not 
alone a thickener. 
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Period after 

Loads Lbs. Loading before 
Per Sq. In. Torque Failure 

1000 10 sec. 

1000 Immediate 

1000 Immediate 

1000 Immediate 

5000 Immediate 

5000 16 6 min. 15 sec. 

6000 6 12 min. 

5000 5 6 min. 20 sec. 

5000 5 8 min. 

5000 5 3 min. 50 sec. 

5000 5 37 sec. 

5000 6 1 min. 40 sec. 

5000 rj 12 min. 

5000 5 9 min. 

5000 6 35 min. no failure 

5000 11 4 min. 15 sec. 

4000 Immediate 

5000 2 30 min. no failure 

10000 No failure 

5000 25 sec. 

4000 Immediate 

5000 2 30 min. no failure 

10000 No failure 


JACS.; 38, 
2221 (1916); 39, 1848 (1917); 
Trans. Faraday Soc. 15, 62 
(1920); J. Franklin Inst. 218, 
143, (1934). 

(11) McBain, James W. and My- 
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Pure Aluminun 
Am. Chem. Soc. Ch 
o, April 20. | 
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(13) Mougey, H. C 
J. O., Nat. Pet. News, 23. 4 

47, 48, 50, 52, 53 (1931). 
(14) Stuart, A. H.; 
don) 11, 516-20 (\947) 
(15) Williams, R. Ind. Fy 
Chem. 31, 725-7 ({939) 

The first oil company drive-ir 


service station was opened in 1903 


Today there are 250,000 and 95 peril 


cent of them are inde pendenth 
owned, or operated. There are m 
service stations than post offices 


GREASE MAKERS 
ALUMINUM STEARATE 
PLYMOUTH 
No. 801-22 
and all other Metallic Soaps 
M. W. Parsons, 
Imports & Plymouth 


Organic Labs., Inc. 
59 Beekman St., New York 7, N. Y. 


lore 


Power House 


Shop 


Construction Highway 
All industrial and 
Automotive Uses 


SINCLAIR REFINING COMPANY 
630 Fifth Avenue, New York 20, N.Y 
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Volumes 
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BEEN ASKING J 
FOR THEM... a 


All 12 copies published during the past year. 


A VERY LIMITED QUANTITY Attractively bound, lettered in gold on the 
AVAILABLE 


front cover and binding. A permanent and 
Per Complete Copy authentic reference book for your library. 


All orders will be filled as received until the supply is exhausted. 


$0 Fill Out the Coupon Below NOW and 
Assure Yourself of At Least One Copy 


Please enter my order for copies of Bound 
Volume No. XII of The Institute Spokesman. Send invoice 
for at $5.00 apiece. 
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NATIONAL LUBRICATING GREASE INSTITUTE 
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AVIATION OILS PETRO CHEMICA: 
AND GREASES AND WAXE 


pas PURE oy) 
THE PURE OIL COMPANY «© 35 EAST WACKER DRIVE, CHICAGO i 


AUTOMOTIVE OILS INDUSTRIAL Olls 
AND GREASES AND GREASES = 


S fj fi 
CONTROLLED MANUFACTURING 


Every product that is manufactured by the 
Cato Oil & Grease Compony is the final result 
of exhaustive laboratory tests. Actual manu- 
facturing of all Cato lubricants is scientifically 
controlled. For that reason, many desirable 
“‘extras’’ are added to even the most highly 
refined lubricants. Look te Cato for quality 
lubricants that can be counted on for above- 
the-average performance. 


APPLICATION SERVICE . .. 


Cato’s engineered application service assures proper 
application of all lubricants monufoctured by 
company. Cato engineers are waiting to s°''s you 
whenever difficulties arise anxious to ossist 
you in working out difficult lubrication P 


the 


biems 


Cc A T oO OIL AND GREASE CO., OKLAHOMA CITY, OKLA., U.S.A. MANUFACTURERS DISTRIBUTORS & EXPORTERS OF LUD’ NTS 
THE INSTITUTE S ESMAN 
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FOR 


D -fense Regué 


UBRICANTS 


. RELATING ESPECIALLY TO GREASES 


The Armed Services Petroleum 
urchasing Agency sincerely wel- 
‘mes this opportunity to discuss 
sth you the requirements of the 
»jitary in lubricants and particularly 
n greases. 
The military establishment has 
nany problems confronting it with 
egard to petroleum products. The 
jetermination of requirements, the 
yrchase of products from industry 
od their distribution all are essen- 
ial steps in the supply program and 
im.) present difficulties at times. In 
fm addition, there are technical prob- 
ms involved in the determination 
‘the proper type of lubricant to 
vice newly designed equipment or 
_ » the improvement of the perform- 
mee of the lubricant currently in 
use. 
Many of our problems have been 
clved through the cooperation of 
ndustry. Continued research and 
evelopment and cooperation of in- 
dustry will do much to bring about 
a solution to our present problems 
and will minimize those of the fu- 


ture. 


Armed Services Pool 
Petroleum Purchasing 


Before discussing the require- 

nents of the military, it is believed 
sirable to take a few moments to 
present as a background, the frame- 
ork of the organization which is 
ww responsible for presenting those 
needs to industry. 

During World War II, the Army 
id Navy were each responsible for 
“e purchase of petrcleum products 
© meet their respective needs. The 
act that there was an adequate sup- 
») of lubricants to meet every vital 
‘ir is both a tribute to industry 
td an indication that the military 
system did function. 
establishment of the Air 
‘orce as a separate Department to- 
gether with a much closer balance 
*eween supply and demand for pe- 


FEBRUARY, 


1949 


of the Departments. 


COLONEL L. E. COTULLA 
Executive Officer 
Armed Services 


bag 


Petroleum Purchasing Agency 


troleum products led, early in this 
year, to the formation of the Armed 
Services Petroleum Purchasing 
Agency. The Agency has been in 
existence since May | and is respon- 
s‘ble for the purchase of all pe- 
troleum products for the National 
Military Establishment. 


The actual determination of re- 
quirements both as to volume and as 
to specification remains with the 
three Departments. The Agency 
censolidates the requirements and 
contracts with industry for the 
products to meet their needs. The 
advantages of a single purchasing 
agency are numerous—not the least 
of which is the fact that industry 
now has only the one agency to 
contact relative to the Armed Serv- 
ices needs. 


The Petroleum Purchasing 
Agency is directly responsible to the 
Departments cf Army, Navy and 
Air through a directorate of three 
senior officers, each representing one 
Rear Admiral 
E. D. Foster, Chief of the Bureau 
of Supplies and Accounts, is Chair- 
man of the Directorate: Major Gen- 
eral T. B. Larkin, the Quartermaster 
General, is the Army member and 
Major General L. P. Whitten, Di- 
rector of Supply and Maintenance, 
is the Air Force member. 


The data on the requirements in 
lube oils and greases presented here 
were obtained for the most part from 
the records of the Purchasing 
Agency. They represent the com- 
bined needs of the Department of 
National Defense. They do not in- 
clude any requirements of other gov- 
ernmental agencies or for ECA al- 


C otoneL L. E. COTULLA was born 
in Texas on January 16, 1904. He grad- 
uated from the Colorado School of 
Mines in 1925 with a degree in Geologi- 
cal Engineering. After Colonel Cotulla’s 
graduation he was engaged as a geolo- 
gist by several well-known petroleum 
companies until 1933 when he was ap- 
pointed a Company Commander with 
the Civilian Conservation Corps. Col- 
onel Cotulla (then Captain, Engineer- 
Reserve) served with the Civilian Con- 
servation Corps until 1936; then fol- 
lowed several years of activity as a Pe- 
troleum Engineer at various oil fields 
engaged in salt water disposal, bottom 
hole pressure tests, etc. 

Colonel Cotulla’s military experience 
began in 1925 when he was appointed 
Seccnd Lieutenant in the Engineer 
Corps Reserve. By December of 1940 
he had attained the rank of Major and 
was called into active service in that 
grade and assigned to duty with the 
War Department General Staff. Within 
two years Major Cotulla attained the 
rank of Colonel and held key assign- 
ments until his release from active duty 
in February of 1946. 

In July of 1946 this officer was ap- 
pointed in the Regular Army in the per- 
manent grade of Major and recalled to 
active service as the Area Petroleum 
Officer, Caribbean Defense Command, 
in the temporary grade of Colonel. 

Colonel Cotulla was selected for at- 
tendance at the Army Industria! College 
in 1947 and upon graduation was as- 
signed to duty with the Army-Navy Pe- 
troleum Board. The Charter of the 
Armed Services Petroleum Purchasing 
Agency provides that an Executive Of- 
ficer shall be selected from the three 
Services (Army-Navy-Air Force) in ro- 
tation. Colonel Cotulla has been selected 
by the Department of the Army for this 
assignment and will serve for a period 
of two years. 

In 1945 Colonel Cotulla was awarded 
the Legion cf Merit for outstanding 
services at the New York Port of Em- 
barkation. Charged with the task of 
facilitating the movement of equipment 
to troops in theaters of operations, he 
put into effect a priorities system at the 
Port and its nine out-ports that did 
much to solve the supply problems inci- 
dent to mounting and maintaining of- 
fensive in western France and Germany. 
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though the civil requirements in oc- 
cupied areas are combined with those 
of the military. 

During the past fiscal year, end- 
ing June 30, the military procured 
about 50 million gallons of lube oils 
and about 10 million pounds of 
greases. The estimated requirements 
for the current fiscal year indicate 
a need for about 65 million gallons 
of lube oils and some 11 million 
pounds of grease. 


Navy Grease Consumption Cut 

It is emphasized that the above 
data are for procurement planning 
purposes and do not necessarily rep- 
resent actual operating needs. For 
example, the Navy Department has 
required very little in the way of ad- 
ditional purchases of greases since 
the close of the war. The current 
consumption of greases by the Navy 
is less than 15% of the peak yearly 
wartime requirement which was be- 
tween 15 and 16 million pounds. 
Nominal reserve stocks for the 
emergency period represent several 
years supply at present rates. Cur- 
rent procurement of greases is large- 
ly to meet Army and Air Force re- 
quirements which represent about 
the same percentage of their peak 
wartime needs of 60 million pounds 
of grease per year as do the Navy 
consumption figures. 


90% Military Consumption Is 
General Purpose Grease 

An analysis of the estimated 65 
million gallon requirement of lube 
oils for this year indicates that about 
40% will be aircraft engine oils, an- 
other 40% motor oils and the re- 
mainder made up of special lubri- 
cants such as machine oil, cylinder 
oil, red engine oil and the like. Non- 
lubricating oils such as cutting oils, 
preservative oils and hydraulic oils 
add almost a million gallons to the 
above requirements. 

General purpose greases for auto- 
motive equipment make up the bulk 
of the grease requirements. It is ex- 
pected that about 90% of the mili- 
tary procurement in greases for the 
fiscal year will be of these types. 
The remainder will be made up 
largely of special products such as 
chain and wire rope lubricants, plus 
valve grease, etc. 


No Change Expected 

In Military Grease Requirements 
In a future emergency—certainly 

in any one occurring in the next few 

years—the demands of the military 

may be expected to be similar in 


volume to those of World War II. 
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Much of course depends upon the 
size of the forces and the areas in 
which they are employed. If the 
thesis is accepted that, regardless of 
new weapons, it will still require 
armed manpower to occupy and hold 
enemy territory, the military will 
continue to be dependent largely 
upon motor transport for support. 
This will be true in this hemisphere 
or in any other area and whether the 
forces are air force, ground crews or 
infantry. 

It is not meant to imply that no 
new products will be needed. As 
new equipment is adopted, new lub- 
rication problems will arise and new 
greases and lubricants will be re- 
quired. For sometime, however, re- 
quirements of any volume may be 
expected to remain centered, for the 
most part, around those types of 
lubricants now in use. This applies 
equally to all three Departments. Air 
Force requirements, except those re- 
lating directly to aircraft, are now 
included with those of the Army. 
Fortunately, the newest types of air- 
craft, while presenting severe lubri- 
cating conditions, do not impose a 
heavy volume demand. 


Research For 
More Versatile Grease 


Extensive research is being car- 
ried out by the Armed Services on 
lubricants and substantial progress 
has been made in the development of 
low temperature lubricants. The 
Naval Research Laboratory has 
found that excellent low temperature 
greases can be prepared from 
diesters, silicones. and silicone-dies- 
ter mixtures thickened with lithium 
stearate. These greases: not only 
possess satisfactory characteristics, 
at temperature as low as 100°F. but 
exhibit low evaporation rates at mod- 
erately elevated temperatures. With 
some improvement in wear charac- 
teristics and an extension of the high 
temperature range a truly universal 
grease for aircraft may be developed. 

In the meantime, the Air Force is 
of the opinion that for the immediate 
future, grease lubrication of aircraft 
will be limited to four greases that 
overlap sufficiently to take care of 
all present requirements as well as 
almost any eventuality in future de- 
signs. 

The Naval Research Laboratory 
has also developed an oil and a 

rease for fire control instruments 
eas diesters. With improved sta- 
bility, these lubricants will permit 
satisfactory performance over a wide 
temperature range. 


Animal, Cottonseed, Hydrogencted Fish Oj 


FATTY ACIDS, STEARIC and OL! 


© ACIDS for 
compounding Greases and spe 


1! Lubricants 


EMERY INDUSTRIES, INC. 
Cincinnati 2, Ohio 


Ship Safely in 
Barrels made 
by Jel 


J&L STEEL BARREL COMPANY 


SUBSIDIARY OF 
Jones & Laughlin Stee! Corporation 
PLANTS 
St. Louis, Mo. - No. Kansas City, Mo. - Bayonne 
N. J. - Philadelphia, Pa. - New Orleans, (Gretna 
La. - Lake Charles, La. - Port Arthur, Texas 


CORRECT 
LUBRICATION 


since 1866 


SOCONY-VACUUM 
OIL COMPANY. INC. 


26 BROADWAY NEW YORK, N.Y. 
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ed Services are making 
to increase the applica- 
emperature range over 


ints can operate success- 
will simplify both the 
ng problems for industry 
upply problems for the 


military. 
An example of the work being 
arried out by the military is the road 
vst of vehicle lubricants now in 
srogress. This test is being con- 
ycted by the Army Ordnance De- 
vartment in connection with its 
earch for a grease that will per- 
orm satisfactorily over a tempera- 
-e range of from plus 125 degrees 
minus 65 degrees as well as stand 
. under storage conditions ranging 
‘om a plus 165 degrees to a minus 
degrees. All temperatures are 
Fahrenheit. Twelve greases of vari- 
ys types, both synthetic and natural, 
vere tested in the laboratory and 
the six most promising selected for 
oad testing. A convoy of 12, 214 
on trucks, using these lubricants, 
has departed from the East Coast 
a 20,000 mile trip which will 
arty it to the California desert, then 
to Alaska for the winter months and 
inally back to Aberdeen Proving 
sround. 


One interesting feature which de- 
veloped from cold tests of automo- 
tive lubricants was that only a small 
amount of standard warm weather 
grease left in the mechanism of the 
vehicle, when changing over to low 
temperature greases, was sufficient 
to lock the mechanism when tem- 
peratures were dropped to minus 50 
degrees. To convert a vehicle to 
cold climate operation, it is necessary 
that the transmission differential, 
wheel bearings and other lubrication 
points be completely disassembled, 
washed out thoroughly and_ reas- 
sembled with cold weather grease. 
In an emergency involving demands 
for vehicles in the far North, the 
loss of time and the manpower to 


effect the changeover could be most 
serious. 


If the military is successful in the 
development of satisfactory lubri- 
cants for the wide temperature range 
that will be encountered by the con- 
voy, it will mark a long step forward 
in automotive lubrication. Such lu- 
bricants, when and if commercialized, 
may greatly benefit motorists, par- 
ticularly in the Northern states. 


Military and Industry 
Must Work Together 

The Armed Services will, of 
course, continue their experimental 
and development work. It is manda- 
tory that as the needs of the serv- 
ices for lubricants develop, complete 
information concerning them be 
given industry so that satisfactory 
products may be forthcoming. 

It is only through an exchange of 
information between the military and 
industry that assurance may be ob- 
tained of an adequate supply of 
lubricants in an emergency. The 
grease manufacturing capacity is ap- 
parently adequate although some of 
the material required for special 
products for military use may be in 
short supply. 

The Armed Services will continue 
to cooperate with industry to the 
maximum. To this end, all military 
information on _ lubricants and 
greases will be made available to 
you to the extent that security per- 
mits. 

The Armed Services appreciate 
your interest, understanding and 
support and are confident that what- 
ever the problems of the future may 
be, with your assistance they can be 
speedily resolved. 


. volume sales . 


to your customer. 


32ND & ROANOKE 
NAME 


Your customers will want to hear about the 
1949.” And you'll be surprised at the large volume you can de- 
velop with your own brand UNDER FRAME COATING. 


Millions of cars, trucks, and busses form a huge market for 
UNDER FRAME COATING. Already thousands of vehicles have 
it... more and more motorists are asking for it. 


Large markups 


. millions of vehicle owners yet to be sold. 


You can enter this profitable field with your own brand 
UNDER FRAME COATING. Battenfeld will manufacture, package, 
label, and even ship your brand UNDER FRAMF COATING direct 


‘GOLD RUSH OF 


Address BATTENFELD GREASE & OIL CORP. 
KANSAS CITY, MO. | 


ADDRESS _ 
CITY 


_ STATE 


YOUR BRAND 
UNDER FRAME COATING 
. Reduces Motor and Road Noises 
Reduces Vibration and Rattles 
Prevents Damage from Road 
Stones 
. Improves Riding Comfort 
. Stops Rust and Road Salt 
Damage 
. Keeps Out 
Water 


WRITE TODAY ® 


Free Circular is 


Dust, Fumes and 


yours @ 
for the asking. There's 


no obligation of course. 
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You get a BONUS” in both 


UNIFORMITY 


American Cyanamid Compony 
YORK 


PACKAGING 


When you specify Aero Brand Stear- 
ates for your lube requirements. \ 
get a two-fold bonus: 

1. A uniformity in quality and pur- 
ity—assured by a new process. mod- 
ern equipment and continuous 


chemical control. 


2. Convenient handling and = eco- 


nomical storage due to Cyanamids 
exclusive method of packaging in 
strong multi-wall paper bays 


Always say “Aero Brand” when voi 
order Stearates and take advantay: 
of these plus values — at no extra 
cost. 


AMERICAN 


INDUSTRIAL CHEMICALS DIVISION 
30 ROCKEFELLER PLAZA, NEW YORK 20, 


COMPA\Y 


(AERO 
for 
TEARATE 
4 
| 
“STEARATE | 
| Hil purity | 
UNIFORMITY | 
“ 
| 


Speci zed Glycerides 


and 

FATT’ ACIDS 

for 

Lubric ting Greases 


WERNER G.SMITH CO. 


(Division of Archer-Daniels-Midland Comvesy) 
2191 West 110th St.. Cleveland. O. 


STEEL SHIPPING CONTAINERS 
STEEL PAILS AND CANS 


All Sizes—Alll Styles 
We would appreciate your inquiries 
Central Can Company, Inc. 


2415 W. 19th STREET 
CHICAGO, ILL. 


ALEMITE PRODUCTS 


FOR 
AUTOMOTIVE-INDUSTRIAL-FARM 


LUBRICATION 


*LUBRICATION FITTINGS AND 
HAND GUNS 


* HANDLING AND TRANSFERRING 
EQUIPMENT 


*POWER OPERATED LUBRICA- 
TION EQUIPMENT 


*PORTABLE LUBRICATION 
PARTMENTS 


*AUTOMATIC LUBRICATION 
SYSTEMS 


*CENTRALIZED LUBRICATION 
SYSTEMS 


ALEMITE 


division of 


STEWART-WARNER CORP. 
CHICAGO 


CHAIRMAN T. G. ROEHNER, DIRECTOR OF THE TECHNICAL SERVICE DEPARTMENT, 
SOCONY-VACUUM LABORATORIES. 


Fraser, Kaufman, Zweifel, Hemmingway Named 


To Head Newly-Formed Subcommittees 


Steady progress is being made in 
organizing the Subcommittees which 
were discussed at the Annual Meet- 
ing of the Technical Committee in 
Chicago. Mr. H. M. Fraser, of In- 
ternational Lubricant Corporation, 
has agreed to serve as Chairman of 
the Subcommittee for the Procure- 
ment of Technical Papers for publi- 
cation in The Institute Spokesman. 
The membership of this group will 
be quite large, so that it will, in effect, 
cover the country and all of the in- 
terests represented on the Commit- 
tee. It is hoped that their activities 
will uncover papers which will con- 
tribute technical data of immediate 
value to the industry. It is intended 
that these papers will supplement, in 
an important way, those given at the 
NLGI Annual Conventions. 


Mr. Gus Kaufman, of The Texas 
Company, will serve for one year as 
Chairman of the Editorial Subcom- 
mittee. All technical papers before 
publication in The Institute Spokes- 
man will be checked by this group. 
Messrs. E. W. Adams and C. W. 
Georgi have been lined up for this 
activity and Mr. Harry Bennetts will 
function as Secretary. The final 
membership of this Subcommittee 
and others will be given in this Col- 
umn as soon as completed. 


Organization of the Subcommittee 
on Planning is also under way, under 
the Chairmanship of Mr. H. C. 
Zweifel, of Union Oil Company. 
This group will study the advisabil- 
ity of setting up projects on so- 
called engineering problems and will 
prepare a report to be presented at 


the New Orleans Meeting of the 
Technical Committee. Their report 
is expected to contain recommenda- 
tions regarding various projects for 
obtaining fundamental information 
useful in answering the many ques- 
tions involving manufacturing equip- 
ment, such as mixing equipment, 
pumps, filters, etc. 


Mr. Hugh Hemmingway, of Pure 
Oil Company, is organizing the Sub- 
committee on NLGI Classification of 
Greases. His group will study pro- 
posals to increase the value of that 
classification by keeping it in step ~ 
with progress within the industry. 

A major reason for giving the 
names of the Chairmen of the above 
Subcommittees is to make it possible 
for any member to easily volunteer 
for participation in any of the ac- 
tivities in which he may be particu- 
larly interested. You are urged to 
write direct to the Chairman of the 
particular Subcommittee which 
you are interested, or to the Chair- 
man or Vice-Chairmen of the Tech- 
nical Committee, indicating your in- 
terest, so steps may be taken while 
organization is still in progress. 

The Panel on Delivery Character- 
istics of Dispensing Equipment for 
Lubricating Greases is studying the 
results obtained from the first series 
of exploratory tests and a meeting 
will be called in the near future to 
decide on the next steps. Thereafter 
detailed information regarding the 
first series of tests will be released 
for publication in The Institute 
Spokesman. 
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America’s Finest Greases 
are processed by 
this machine 


The nation’s leading grease manufacturers 
are processing with the Cornell Machine be- 
cause of its exclusive micro-film method, 
which reduces even the heaviest greases to 
an extremely thin film moving over a rotat- 
ing dise with great velocity and tremendous 
turbulence. The result is a supremely smooth, 
thoroughly worked product which is com- 


pletely de-aerated. The processing is done at Grease Homogenizer, showing feed pumps 1S 
a rate up to 210 pounds per minute. strainers and vacunm pump. “ith 

Write for details of CORNELL MACHINE 
THE CORNELL MACHINE COMPANY For Processing fe 
101 PARK AVENUE, NEW YORK 17, N. Y. Lubricating Oils and Greases s 


PIONEERS 


in the development of greases 
for dependable lubrication 
since 1853 
— seven years before Col. Edwin Drake 
brought in America’s first commercial oil well. 


SWAN-FINCH OIL CORPORATION 


THE OLDEST NAME IN OIL 


R. C. A. Building West New York 20, N. Y. 
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Since | when the Foote Min- 
Company became the sole li- 
—_ of the basic lithium grease 
rents, there have been three reduc- 
‘ons in the royalty rates and despite 
, increase of 35% in all chemical 
during this period, lithium 
vdroxide prices have been reduced 


lithium 
Royalty 
Announ< 


1%. 

In the past year Lithium grease 
has expanded from the ‘“Spe- 
‘atv’ field to become firmly estab- 
shed in the automotive and indus- 
ial field. The new schedule, which 
hcame effective January 1, 1949, 
yas. specifically designed to cope 
th the economic problems _pre- 
sted by these large volume fields. 
- is believed that the reduced rate 
| enable more manufacturers to 
for lithium greases in these fields 
‘which their unique properties so 
ell fit them. 


Mr. H. L. Cato Dies 


With a useful life of 
more than three score and 
ten years behind him, the 
head of the Cato Oil and 
Grease Company, Okla- 
homa City, Oklahoma, 
died on December 31st, 
1948. He was laid to rest 
on January 3rd, 1949. 


He organized his Com- 
pany more than twenty- 
six years ago with Mr. 
James R. Corbett and Mr. 
Claude C. Huffman as as- 
sociates. They have con- 
tinued together very suc- 
cessfully during these 
years. 


Mr. Cato was born in 
Aquilla, Texas, and began 
his work in the oil indus- 
try in the sales depart- 
ment of the Waters-Pierce 
Oil Company in 1903, and 
had been associated with 
the oil industry since that 
time. He was a man of 
high regard and was 


loved by all who knew 
him. 
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Armour Publishes Bookiet 
On Fatty Acids 


Although the commercial import- 
ance of the fatty acids and their 
derivatives has grown steadily and 
rapidly during the recent years, 
technical information on them has 
had to be culled from incomplete and 
diverse chemical references. Realiz- 
ing this Armour and Company has 
produced a 12-page booklet on fatty 
acids entitled THE CHEMISTRY 
OF FATTY ACIDS. 

The number of known acids and 
their derivatives (ketones, aldehydes, 
esters, alcohols, amines, amides, 
nitriles, metallic salts, etc.) run into 
thousands of compounds. In this 
booklet a number of these com- 
pounds are described including their 
sources and applications. 

The book was written and com- 
piled by top men who have spent 
many years in research and practical 
field work on fats, oils and fatty 
acids. 

The information contained in 
THE CHEMISTRY OF FATTY 
ACIDS is of special interest to the 
technical and production staffs of 
present and prospective users. 

“Spokesman” readers may obtain 
this free booklet by writing to Ar- 
mour and Company, 1355 West 31st 
Street, Chicago, Illinois. 


ABOUT THE COVER PICTURE 
Vari-Temp Ductility 
Apparatus 


Precision’s Vari-Temp Ductility 
Apparatus was developed for testing 
bituminous roofing and paving ma- 
terials in accordance with A.S.T.M.., 
D113. Ease of operation is featured 
in having one temperature control 
knob, one lever for pull. speed se- 
lection, and one lever for start-stop 
of carriage. 

The machine incorporates auto- 
matic control of bath temperatures 
from 32°F. to 100°F. and holds a set 
temperature within plus/minus 5°F. 
Two heating elements, totalling 600 
watts, and the cooling coils are lo- 
cated in the outer shell of a double- 
walled bath where agitation from 
the circulation pump cannot disturb 
bath water around samples. 

There are three pulling speeds, 
14, 1 and 5 cm per minute. Three 
samples can be tested simultaneously, 
and a large storage compartment 
has space for conditioning 8 sam- 
ples. The samples are pulled over a 
full length “milk” glass panel with 
no carriage sway or chatter. Car- 
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riage is automatically stopped by a 
micro-switch at end of 150 cm. 
travel. 


The motors for refrigeration and 
circulation are resilient-mounted, the 
rigid frame is made of steel angles 
and channels, insulation of Zerolite 
and glass wool surrounds the bath 
tank. The cabinet, 36” high—110” 
long—27” wide, has rounded corners 
and panels of sheet steel finished in 
Hammerloid enamel. Plate glass 
covers give undistorted view while 
testing and keep the bath clean when 
the machine is not in use. 
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The Fluor Corporation, Ltd. of 
Los Angeles, has recently completed 
a new plant for the Sinclair Refining 
Company in their Houston Refinery 
for filling lubricating oil in barrels 
and cans and for manufacturing and 
packaging grease. These new facili- 
ties will supply oil and grease to the 
Southern States and a large portion 
of the Mid-Continent area. 


The plant consists of a four-story 
building with basement, supple- 
mented by a one-story building to 
house barrel cleaning operations, the 
total floor space amounting to about 
200,000 square feet. The main build- 
ing is divided so as to segregate the 
lubricating oil operations from the 
grease manufacture. This building is 
fire-proofed structural steel above 
the first floor and reinforced concrete 
below that point. The building site 
is within a few hundred feet of the 
Houston Ship Channel, and _ the 
water table is relatively near the sur- 
face of the ground. The basement. 
therefore, was limited in depth by 
this fact, while the maximum height 
of the first-floor was limited by the 
elevation of the railroad spurs adja- 
cent the building. Reinforced con- 
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Qluor ANNOUNCES COMPLETION OF 
New Sinclair Barrel-House Grease 


crete construction was selected for 
the lower portion of the building be- 
cause it was possible to design shal- 
low beams to offset the impaired 
head-room. The building walls are 
brick with a maximum amount of 
windows to provide the greatest 
amount of light and ventilation. The 
Drum Reconditioning Building is a 
steel frame building covered with 
Robertson Protected Metal. Much 
of it is open at the sides to provide 
as much ventilation as possible. Two 
compressors are located in this build- 
ing, one furnishing air at 100 psi for 
line blowing, and other services, and 
ene furnishing air at 35 psi primarily 
for the Portco Drum Washers. 


Lubricating oil is obtained from 
another section of the refinery and 
is handled by 17 Yale & Towne 
pumps located in the east end of the 
basement. From here, the oil can be 
pumped to filling tanks, blending 
kettles, or the Grease Department, 
as may be required. These “Tri- 
rotor’ pumps are gear type. Sudden 
blocking of the discharge line shifts 
the rotor into a neutral position, 
where it will idle until the discharge 
is opened. This is a desirable fea- 


lant 


by 


WALLACE A. CRAIG 
Senior Enginee: 


The Fluor Corp., Ltd. 


ture for pumping operations whp 
the flow is interrupted frequently | 
The filling tanks are located on the 
third floor of the building and ae. 
provided with pipe lines which lead 
to the can fillers on the second floo; 
and the barrel fillers on the fre 
floor. Each line has a swing pipe 
within the tank which can b> raised 
above the oil in case of emergency 
The filling tanks on the third {loo 
have been supplemented by a group 
of tanks located in a “hot room’ Jo- 
cated north of the barre! filling room| 
Cylinder stocks and other viscsus 
oils will be stored here and main-§ 
tained at an elevated temperature to 


facilitate handling. If a blend of olf 


is desired, it is prepared in one of 
five blending kettles of approxi 
mately 100 barrels capacity or a ten 
barrel kettle. The contents of each 
large kettle is heated by circulating 
the oil through its heat exchange 
by means of a centrifuga! pump lo 
cated directly beneath the kettle 
Cooling is effected in the same man 
ner. These kettles are provided with 
Lightnin’ mixers to obtain thorough 
blending. Additional blending facili 
ties consist of a Cornell Homogenize: 
having a rated capacity of 90 aallons j 
per minute, which is equipped with 
a heater upstream and a_ coolet 
downstream. 


Barrel filling starts with the reno- 
vation of dirty barrels in the Drum 
Reconditioning Building 


After pre 
liminary inspection to remove dam 
aged packages, the barrels are con 


veyed to two six-unit Portco drum 
cleaners. Spray painting follows the 
cleaning, after which the barrels pass 
through an_ infra-red The 
painted barrels are then conveved t 
the basement of the main | uilding 
be stencilled. New packa Sy-pass 
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Reconditioning Building 
ed in the basement until 
reciprocating hoist with 
autom. feed delivers the bar- 
‘cto the rst floor where they are 
on conveyors to the 
er filicrs. Twelve meter type 
“ee have been installed and are 
“i by Yale & Towne pumps. To 
contamination to a minimum, 
ae pump is provided with an oil- 
‘sstant rubber suction hose with a 
coupling, which is connected 
“the desired oil line. When the 
‘ade of oil is changed, the hose is 
;<onnected, the pump reversed to 
joan the line, the line finally blown 
+h air, and then connected to the 
ow grade of oil. The filled barrels 
» conveyed from the fillers to a 
iwn-ender, and inspected for leaks, 
‘rer which they are up-ended and 
wveyed over a check scales and 
hen segregated with respect to their 
ctination on a group of storage 
pvevors. When a complete order 
1s been accumulated, the barrels on 
he storage conveyor are released 
ind conveyed to the desired loading 
wint. Loading conveyors extend the 
ill length of the loading docks on 
wth sides of the building and can 
i: handled by portable conveyor 
shen loading trucks on the west end 
{ the building. Means have also 
ten provided to convey barrels to 
, storage warehouse immediately 
sorth of the Barrel House or to the 
hip loading dock a short distance 
vond this warehouse. The barrels 
re lowered into the basement, where 
hey are down-ended and fed on a 
hair conveyor which carries them 
ngthwise. They can be removed by 
neans of a diverter in the warehouse 
allowed to continue to the dock, 
assing enroute under a_ railroad 
ir and a road. 


[rut 


Can filling starts at the point 
here the incoming empty cans are 
loaded from freight cars. A belt 
conveyor system carries them to the 
urth floor and distributes them in 
this storage area. One-quart and 
‘ve-quart oil cans in their cases are 
livered to unscramblers, where the 
ans are fed to conveyors which take 
‘tem to the fillers on the second floor, 
‘hile the empty cartons go down a 
spiral chute to the can packers. Two 
ne-quart filling machines, complete 
ith cappers, packers, and sealing 
machines are located on the second 
‘oor. One machine has a capacity 
‘300 cans per minute and the other 
cout 260 cans per minute. The 
‘tird line performs similar operations 
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in filling five-quart cans. Two-gal- 
lon and five-gallon cans are handled 
on a separate conveyor from the 
fourth floor, which also handles 
grease cans. A  six-unit Crandall 
machine is used to fill these pack- 
ages. The packaged oil is conveyed 
to the package warehouse which is 
the west section of the first floor, or 
to the warehouse north of the main 
building or to the dock by means of 
an overhead conveyor system. 


The grease plant consists of ten 
jrease kettles of about 1700 gallons 
capacity, one experimental kettle of 
420 gallons capacity, and two pres- 
sure soap kettles of 300 gallons ca- 
pacity. These were fabricated by 
Sthruthers-Wells to withstand steam 
jacket pressures of 150 psi, and are 
provided with two-way agitation and 
are powered with two-speed motors. 


Each of the pressure soap kettles 
serves four finishing kettles, dis- 
charging its contents by the internal 
pressure which is developed. All of 
the kettles are set with the tops only 
slightly above the floor in order to 
minimize the effort required to 
charge materials manually. Oil is in- 
troduced through meters equipped 
with pre-determining shut-offs. Feed 
tanks for fats and oils are located 
above the kettles on the fourth floor, 
while compounding ingredients are 
stored on the third floor and con- 
veyed in weigh tanks which are sus- 


The Author 


MR. CRAIG has spent most of the 
twenty-six years of his professional 
life since receiving his Chemical En- 
gineer’s Degree from Stanford Uni- 
versity in the oil industry in Califor- 
nia. He spent eight years with the 
Union Oil Company of California, 
during the last five years of which 
he was in charge of lube oil blend- 
ing, compounding and filling and the 
manufacture of their greases. Fol- 
lowing this, he spent eleven years in 
the employ of Richfield Oil Corpora- 
tion, in charge of experimental work 
of their refinery and later as Assist- 
ant Chief Chemist. During the latter 
part of the War, he was a fuels and 
lubricants specialist in the Engineer- 
ing Department of Lockheed Aircraft 
Corporeétion. He joined the Engineer- 
ing staff of the Fluor Corporation, 
Ltd., of Los Angeles in 1945 and has 
supervised several projects similar in 
nature to the one described in this 
article. The Sinclair project was one 
of these. 


pended from crane scales operating 
on an overhead tramrail system. 


Materials such as aluminum stear- 
ate, hydrated lime, or other dry in- 
gredients are picked up in the store- 
room with a chain block mounted on 
a trolley and deposited on a working 
platform from which the weigh tanks 
can be charged. One weigh tank is 
provided with an electric mixer so 
that slurrys of raw materials can be 
prepared prior to charging the grease 
kettles. Another is reserved for 
caustic soda solution, which is ob- 
tained from a small storage tank lo- 
cated on the floor above. Still an- 
other is reserved for tallow or other 
fats, and is loaded at a special sta- 
tion beneath the storage tanks on the 
floor above. 


Individual gear pumps are hung 
from the bottoms of the kettles, and 
discharge grease to a can filling ma- 
chine or to barrel filling, as desired. 
Due to the short coupling between 
the kettle draw-off and the pump 
suction, care had to be exercised to 
provide enough flexibility for expan- 
sion and contraction as the line 
heated and cooled. A bellows type 
expansion sleeve was installed which 
is expected to care for this condition. 
A coarse screen is located in the suc- 
tion line to protect the pumps from 
the entrance of large pieces of for- 
eign matter and an electric driven 
Cuno filter is installed down-stream 
from each pump to remove soap 
lumps or other finely divided unde- 
sirable material. The discharge lines 
are wound with electric heating coils 
which are provided with automatic 
temperature controls. 

Two storage tanks for grease have 
been installed. A milling machine 
draws the contents from these tanks 
and works the product before pack- 
aging. 

Empty cans are conveyed from the 
fourth floor and delivered to an 
Eveready Can Filling Machine. The 
filled cans are covered and cased, the 
cases glued and sealed automatically 
and conveyed to the warehouse or 
shipping docks. 


Railroad grease is filled by means 
of separate lines which take it to the 
basement. Here, cartons are filled 
and allowed to cool in racks before 
finally sealing and storing. 

Ample space has been reserved for 
increased output and for the installa- 
tion of new process equipment when 
the occasion arises. Office space is 


located on the first and third floors. 
(Continued to Page 24) 
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New Sinclair Barrel-House 
(Continued from Page 23) 


The ground floor or general office 
has been protected against outside 
noise by means of an acoustical ceil- 
ing and double glazing between the 
office and the barrel filling room. Air 
conditioning was also installed. 

Sinclair Refining Company pre- 
pared the preliminary design which 
was supervised by Mr. W. ) Mulloy 
of their Engineering Department. 
Final design and the construction of 
the project was done by the Fluor 
Corporation, Ltd. 


—for oil, grease, and other 
petroleum products 


Made with a wide va- 
riety of spout openings 
and head designs in- 
cluding the E-Z seal 
lever locking ring cov- 
er. Special tested lin- 
ings provided for high 
test aviation gasoline 
and many other sensi- 
tive products. 


INLAND STEEL 
CONTAINER CO. 


CONTAINER SPECIALISTS 
6532S. Menard Ave., Chicago 38, Iii. 


3 to 55 Gal. 
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FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 
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Sales of Lubricating Oil: 


and Greases, 1947 


On pages 28 and 29 you will find 
a splendid example of joint industry- 
Government endeavor. Although the 
N.L.G.I. is not concerned in the 
sales of lubricating oils, they were 
included with the grease statistics 
as a matter of interest and compari- 
son. 


This report was initiated and fi- 
nanced by the American Petroleum 
Institute and presents the results of 
the first national survey of sales of 
lubricating oils and greases by States 
and by types. The data were col- 
lected and compiled by the Office 
of Domestic Commerce at the re- 
quest of the Institute. 


Total domestic and export sales 
reported in the survey were 50,320,- 
911 barrels or an estimated 95 per- 
cent of all sales. The remaining 5 
percent is accounted for by a tew 
scattered small firms and one of the 
larger companies (located on the 
West Coast) which failed to submit 
their sales data. 


Although no previous sales data 
are available for purposes of com- 
parison, the Bureau of Mines 1947 
production, stocks, domestic demand, 
and export figures provide a bench 
mark for verifying the data collected 
in the present survey. In making 
this check it must be noted that the 
Bureau of Mines figures are at the 
production level and do not include 
additives. There are no official pro- 
duction figures on additives but an 
industry estimate placed output be- 


tween 1,400 and 1,500 B/D as of 


155 NORTH CLARK STREET 


+» BY STATES AND Type 


September, 1948.) |; 
mated that from 10 «& 
greases are composed of materiaff 
other than petroleum . 


The Bureau of Mines 
production of lubricating 
stocks in 1947 at 51,76: 
with an increase in stocks of | (gg 
000 barrels. Hence about 50.705 nog 
barrels moved into marketing chan 
nels during the year. This is in clog 


reported 
Oll 


000 barrell 


accord with the sales data collected 
on a State and product basis by th 
Office of Domestic Commerce. | 
comparison excludes consideration 9 


the stock position at the marketiy 


level on which data never have heed 


collected, but which would be 
sary for a more precise check 


Necockl 


The domestic sales of lubricating 


oils and greases reported at 37.34 


620 barrels in the survey compar@l 
favorably with the Bureau of Mine 


indicated 1947 domestic demand off 
The various 


36,513,000 barrels. 


justments noted in comparing tota 


sales account for a considerable par 


of this difference. A careful Stated 
by-State analysis of the reported 
figures and of other related data ing 
dicates that some sales of automotiv 
oils reported as domestic later move 


into export, particularly in the Stateg 
of New Jersey, Louisiana and Texas 


Reported export sales of lubri 


ing oils and greases in 1947 aggreg 


gate 12,973,291 barrels. This figur@ 


includes shipments to United State 
territories. 


UNIFORM HIGH-QUALITY OILS ARE ESSENTIAL TO BETTER 
GREASE MAKING 


For best products use 


Non-Viscous and Viscous Neutral Oils © Bright Stock 


Address inquiries to: 


DEEP ROCK OIL CORPORATION 


Cylinder Stock 


+ CHICAGO 90, ILLINOIS 
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It is considerably lowe 
than a comparable figure of 14.519. 
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iurived at by the A.P.I. 
f using ‘official Census 
The latter figure in- 
ureau of the Census ex- 
icating oils and greases 
ind some other white oil 
that agency in Group 
nents to territories. How- 
ference between the two 
irrowed greatly when al- 
made for nonreporting 
sports of automotive oils 
have been reported as 


iles. 


ve oils comprised 54 
the sales of all oils sold 


che United States compared with 
sercent for industrial lubricatina 
14 percent for other industrial 
ind | percent for aviation oils. 
\n explanation of the kinds of oils 
aluded in each classification ap- 
wars at the end of the text. 


The five States, Texas, California, 
New York, Pennsylvania and Ohio. 


ch consumed between 1 


and 114 


~illion barrels of automotive oils and 
gether accounted for 32.8 percent 
‘the total for the United States. 
These same States have about 34 
cent of the country’s registrations 
‘consuming vehicles. New Jersey, 


Texas, and Louisiana appear to be 
somewhat high in consumption in 
relation to their vehicle registration. 
These States are primary points of 
exports and it is believed that some 
sales may have been inadvertantly 
reported as domestic which later 
were exported. Certain Western 
States appear to be somewhat low 
in relation to their vehicle registration 
which might be explained because of 
the unreported sales of one larger 
company in that area. 

Pennsylvania leads all States in 
the consumption of industrial lubri- 
cating oils, using 1,628,245 barrels. 
Pennsylvania and the other leading 
industrial States of New Jersey. 
Ohio, Texas, New York, Illinois. 
Michigan and California consumed 
63 percent of the total. In 1939 
these States produced 60 percent of 
the value of all manufactured goods? 
and in 1947 employed 57.9 percent 
of the people employed in all manu- 
facturing in the United States." 
Texas’ consumption of 7.76 percent 
of the country’s total industrial oils 
is considerably on the high side when 
compared to its share of industrial 
employment. 

Illinois reported the highest con- 
sumption, 775,925 barrels, of other 


High Pressure Pump 


j Pumps greatest 
volume of any 


lubricant at 


any temperature 


U-S:S Steel Drums 


Pointed Galvanized - Tinned 
Decorated - Stainless 


Steel Pails 


2) to 6)-gallon 

capacities. Baked 
enamel finishes, in any 
color combination, or 
with lithographed 
heads or shells. 


UNITED STATES STEEL PRODUCTS COMPANY 
30 Rockefeller Plaza, New York 20, N.Y. 
Los Angeles and Alameda, (al. Beaumont and Port Arthur, Texas 
Chicago, Ill. - New Orleans, Lo. - Shoron, Pa. 


INTERNATION 


MANUFACTURERS 


With Research 


OF 
QUALITY 
LUBRICANTS 


Comes Quality, 


AROUND TH ‘WORLD 


IAL CORPORATION 


New Orleans, U. S. A. 


AVIATION 
INDUSTRIAL 
AUTOMOTIVE 
MARINE 


With Quality Comes Leadership. 
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industrial oils. 


G -FILL” N TH that _consumed by sylvan 
GREASE GUN LOADER LEAD APH ENATE Maseachuseta di nd Mid 
<a CONTAINER liquid & solid 


CLEANER, Kinds of Oils and Greas-s {ng d 
QUICKER, MORE LEAD OLEATE Under “Other Oils anc Gusaet 
ECONOMICAL Absorbent, absorber, a} >rption 


Air filter oils 


THe HARSHAW CHEMICAL©o. 


Apron dressings 

1945 E. 97th Street, Cleveland, Ohio Batching oils Sol\ 
BRANCHES IN PRINCIPAL CITIES Battery oils  : 
Brick oils Tor 
Cable oils Tex 
Coal spray oils (if from lubricantelmm 
stock oils) Wa 
Cordage oils 
Core oils wn 
Denaturing oils 
Fiber processing oils 
FOR IMPROVED GREASES |  Flo'ation oils 
ogging oils 
. Specify... Form oils and *compounds ‘a 


NEO-FAT LUB BASE . . . stabilized = Preservatives 
blended fatty acid for soft greases. Ce rey Gers 
Ink oils 
NEO-FAT HF.0O. . . . hydrogenated White oil 
fish oil fatty acid for hard greases. 


< 
wn 


GEUDE%, PAESCHKE & FREY CO. 


300 N. 15 ST., MILWAUKEE 3, WISCONSIN 


Apead *Belt dressings 


he . . . and these are only two of Armour's *Defoamants (Chemical) 
Opes complete line of fractionally distilled and ( ° 
' 6.) meals double distilled fatty acids for grease com- Mineral seal oil 
rounding. For details, write: Petrolatum Oils 
“Lithium and Strontium Chemicals 
| tor the Petre cum Induetey” ARMOUR Chemical DIVISION Polishing oils 
Home Office: 10 E. Chelter “ve. Philadelphia 44, Pa. 1355 W. 31st St. Chicago 9, Il. Insecticides | if primarily of lubri- a 


Plant: | on, Pa. 


Larvacides —— cating oil base oils § 


FATS and FATTY ACIDS for the GREASE MANUFACTURER 


STEARIC ACID @ GLYCERINE © RED OIL 
STEARINE PITCH @© WHITE OLEINE 
© HYDROGENATED FATTY ACIDS @ 
ANIMAL and VEGETABLE DISTILLED FATTY ACIDS 


41 EAST 42nd ST., NEW YORK 17 LOS ANGELES, CALIF. - TORONT©, CAN. 
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Launching arease — base and slip 
coats 

yagnoflu> luids 

mint and putty oils 

proc: ssing oils 

tetroleum ilfonates 

anc glass testing oils 

yuenching ind tempering oils 

gyb-roll oil: 

just preventative oils and 

compounds 
Spray oils 


‘vents for cleaning lubricating 
systems 

Tonners products 

textile processing oils 

transformer oils and *greases 

Wox oils and emulsions 

Wetting agents 

White oil substitute 

Wood preservatives 

Storm oils 

‘witch oils 

Water softeners 

inhibitors (Chemical) 
'To be reported as greases. 
Lubricating Oil Improvers,’ 
ting Group Session on 

eum Institute, 

mber 11, 1948, p. 


usus of Manufactures. 
is. U. S. Department of Commerce. 


stimates of total employment in manu- 
1947, United 


ing industries by State, 
tes Department of Labor. 


Cottonseed Fatty Acids 
Tallow Fatty Acids 
Stearic & Oleic Acids 


N. Y. 17 


FACTORY: 
NEWARK, 


N. J. 


paper pre- 
i by A. Bruce Boehm at the Division of 
‘Lubrication,’ 

ty- Peo Annual Meeting of the Ameri- 
November 10, 1948. 
hed. in full in The Oil and Gas Journal, 


Bureau of the 


ARO 


AUTOMOTIVE, INDUSTRIAL 
LUBRICATING 


EQUIPMENT 


““We Invite Comparison”’ 


THE ARO EQUIPMENT CORP. 
BRYAN, OHIO 


Penn-Drake 


PETROSULS 


Petroleum Sulfonates 


The high quality and dependa- 
ble uniformity of Penn-Drake 
PETROSULS insure complete 
satisfaction to the user of these 
modern products. Write for 
full information and specifica- 
tions. 


PENNSYLVANIA 


REFINING COMPANY 


General Offices: BUTLER, PA. 
Branches: Cleveland, Ohio; Edgewater, N. J. 
Representatives in Principal Cities 


A Complete Line of Quality Oils and Greases 


GULF OIL CORPORATION—GULF REFINING COMPANY 


DIVISION SALES OFFICES 
Boston—New York—Philadelphia 
Pittsburgh—Atlanta—New Orleans 

Houston—Louisville—Toledo 


FEBRUARY, 1949 


* 


REFINERIES 
New York, N. Y.—Philadelphia, Pa. 
Pittsburgh, Pa.—Toledo, O.—Cincinnati, O. 
Port Arthur, Tex.—Fort Worth, Tex. 
Sweetwater, Tex. 


Van 
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SALES OF LUBRICATING OILS AND GREASES, 1947, BY STATES AND BY Typ; 
(42-Gallon Barrels) 


Industrial Products — 


Automotive Aviation — Total Tot 
State Lubricating Other 
Oils Greases Oils Greases - Oils ( oils 
Oils Greases Oils Greases ian greases 
Alabama 254,267 27,354 2,332 70 160,184 18,764 14,261 231 431,044 19 sip 
Arizona 77,956 8,805 4,838 5 19,174 2,880 1,200 96 103,168 eg 
Arkansas 215,100 24,228 1,069 74,334 5,158 14,658 39 305,161 
California 1,278,844 121,209 51,392 224 443,436 44,589 325,797 7,885 2,099,469 173 097 9 on 
Colorado 158,358 18,645 3,746 45,096 5,493 20,548 156 227,748 24094 >» 
Connecticut 208,950 13,017 8,059 156,757 15,775 73,740 12,145 477,506 40.987 
Delaware 36,667 3,214 246 2 15,001 480 16,014 487 67,928 1183 nee 
District of Columbia 71,765 4,332 2,335 1 21,566 1,030 5,971 480 101,637 843 ors 
Florida 341,110 32,004 16,244 12 133,731 4,296 59,670 1,196 550,755 57.508 ine 
Georgia 353,769 38,497 4,334 107,099 8,744 54,864 5,093 520,066 52.334 aD) 
Idaho 81,105 8,974 94 1 12,389 3,572 6,343 5,011 99,931 17,558 1174 
Illinois 983,416 99,149 10,058 20 688,503 47,988 755,925 23,720 2,457,902 170.977 9 6987 
Indiana 544,646 51,002 3,074 5 258,285 29,912 197,223 7,575 1,003,228 88494 | 091 al 
Iowa 455,895 45,579 729 130,195 14,174 39,928 7,754 626,747 67,514 694 
Kansas 465,622 44,848 2,270 13 114,396 6,858 19,247 6,703 601,535 58,429 ero 
Kentucky 303,200 21,865 1,373 4 123,864 16,028 12,377 192 500,814 38,089 529 af 
Louisiana 556,454 26,529 3,339 285,736 14,300 32,414 1,384 877,943 $2,213 = 920,19 
Maine 117,309 7,868 401 30,081 3,250 16,195 10,112 163,986 21,230 = 185.94 
Maryland 359,168 21,611 3,097 1 180,832 20,031 32,984 6,250 576,081 47,893 62397 
Massachusetts 363,427 21,470 4,028 7 219,617 11,727 266,935 16,758 854,007 49.962 42 a6 
Michigan 893,271 102,995 4,424 41 607,898 24,645 432,100 13,379 1,937,693 141,060 207874 
Minnesota 459,529 68,302 4,040 16 146,365 18,921 44,164 3,791 654,098 91,030 745.19 
Mississippi 209,564 21,837 1,165 — 41,414 4,217 43,867 101 296,010 26,155 322.14 
Missouri 523,951 59,588 5,885 21 169,386 12,192 176,610 8,086 875,832 79,887 95571 
Montana 106,684 13,397 410 2 18,956 2,419 4,643 54 130,693 15,872 146,54 
Nebraska 210,967 25,394 1,446 2 67,362 6,159 8,403 211 288,178 31,766 319.94 
Nevada 21,750 2,498 114 2 29,816 524 1,360 8 53,040 3,032 56.07 
New Hampshire 61,493 3,489 173 2 15,867 811 11,037 5,046 88,570 9,348 97 91 : 
New Jersey 612,339 24,852 12,487 27 995,205 15,054 243,015 12,325 1,863,046 52,258 1,915 
New Mexico 98,135 10,507 1,121 18,271 1,217 714 22 118,241 11,746 129,98 a 
New York 1,230,060 321,827 28,649 88 764,805 36,295 355,256 19,720 2,378,770 377,930 2,756.70 2 
North Carolina 424,534 34,659 1,394 1 87,962 9,171 23,709 5,453 537,599 49,284 86 SS 
North Dakota 135,851 21,909 413 1 6,056 471 2,390 617 144,710 22,998 167,70 
Ohio 1,014,442 85,644 5,724 43 879,277 58,766 385,011 15,756 2,284,454 160,209 2,444.66 
Oklahoma 406,195 56,197 6,032 2 220,414 4,438 16,147 1,527 648,788 62,164 710,99 
Oregon 204,456 18,599 1,528 6 47,965 6,078 27,696 5,117 281,645 29,800 11,44 
Pennsylvania 1,158,031 72,478 11,124 5 1,628,245 124,143 487,164 28,048 3,284,564 224,674 3,509.23 
Rhode Island 137,663 5,176 414 1 47,964 1,570 19,630 5,526 205,671 12,273 217,94 
South Carolina 222,884 17,207 636 2 44,827 6,484 11,080 6,040 279,427 29,833 309.2 
South Dakota 115,140 17,467 428 1 7,330 908 3,821 197 126,719 18,573 145,29 
Tennessee 332,004 31,831 3,155 1 102,305 11,956 49,970 79 487,434 43,867 531,30 
Texas 1,403,704 130,359 19,651 11 838,528 28,005 50,351 3,566 2,312,234 161,941 2,474,17% 
Utah 63,386 6,625 1,006 Noes 25,324 2,876 29,537 89 124,253 9590 133,54 
Vermont 48,692 3,659 99 1 12,281 984 13,501 5,341 74,573 9,985 84,5 
Virginia 368,281 29,188 14,678 1 199,526 15,418 31,699 6,529 614,184 51,136 665,32 
Washington 248,589 22,031 6,234 14 69,670 8,067 27,432 5,599 351,925 395,711 387,634 
West Virginia 161,463 18,714 322 1 277,852 27,239 52,853 2,389 492,490 48 343 540 
Wisconsin 423,129 48,838 1,400 28 197,434 17,062 169,441 9,373 791,404 75,301 866 
Wyoming 50,195 5,816 882 ie 19,825 3,151 10,120 26 81,022 8,993 90,01 
Total, United States....18,578,410 1,921,383 258,092 742 10,808,406 724,290 4,779,015 277,282 34,423,923 2,923,697 37,347,624 
Exports* ... 5,125,579 303,032 396,887 3,848 5,914,546 226,933 911,926 90,540 12,348,938 624,550 12,973.29 
Grand total 23,703,989 2,224,415 654,979 4,590 16,722,952 951,223 5,690,941 367,822 46,772,861 3,548.) 50.52 
*Total of shipments made to destinations outside continental United States, including those to United St Territor 
(Puerto Rico, Hawaii, Alaska, Panama Canal Zone, etc.) 
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,ALES OF LUBRICATING OILS AND GREASES, 1947, BY STATES AND BY TYPES 


(Percentage of United States total) 


Tot INDUSTRIAL PRODUCTS 
oils : ite Automotive Aviation Lubricating Other Total ‘Total 
ae oils and 
an Oils Greases Oils Greases Oils Greases Oils Greases Oils Greases greases 
477 1.37 1.42 90 9.44 1.48 2.59 O08 1.25 1.69 1.28 
114 .42 46 1.87 .67 18 39 03 .03 30 40 31 
334 1.16 1.26 Al 69 71 31 89 1.00 90 
27 fornia —_ 6.88 6.32 19.91 30.18 4.10 6.16 6.82 2.84 6.10 5.95 6.09 
252 85 97 1.45 42 76 43 06 66 83 67 
88 4g anecticut 1.12 68 3.12 6.74 1.45 2.18 1.54 4.38 1.30 1.40 1.31 
72 17 10 27 14 07 34 18 20 14 19 
107 nistrict of Columbia .39 .23 .90 13 .20 14 12 18 .30 .20 .29 
I88 -_ 1.84 1.67 6.29 1.62 1.24 59 1.25 43 1.60 1.27 1.57 
12 Lats 1.90 2.00 1.68 99 1.21 1.15 1.84 1.51 1.78 1.53 
117 in 44 AT .04 13 ll 49 13 1.82 29 60 31 
628.79 ans 5.29 5.16 3.90 2.71 6.37 6.63 16.24 8.55 7.14 5.84 7.04 
091 Bene 2.93 2.65 1.19 67 2.39 4.13 4.13 2.73 2.91 3.03 2.92 
2.45 2.37 .28 94 1.20 1.96 84 2.80 1.82 2.30 1.86 
699 ‘ansas 2.51 2.33 88 1.75 1.06 95 40 2.42 1.75 2.00 1.77 
ae ‘entucky coe 1.63 1.14 53 54 1.15 2.21 1.51 07 1.45 1.30 1.44 
920,14 sslaien _ 3.00 1.38 1.29 2.65 1.97 68 50 2.55 1.44 2.46 
63 Al 16 .28 45 3.65 48 73 50 
623,07 land 1.93 1.12 1.21 13 1.67 2.77 69 2.25 1.67 1.64 1.67 
7 fassachusetts . 1.96 1.12 1.56 94 2.03 1.62 5.59 6.03 2.48 1.71 2.42 
pit fichigan ci .. 481 5.36 1.71 5.54 5.62 3.40 9.04 4.83 5.63 4.82 5.57 
247 3.56 1.57 2.16 1.35 2.61 .92 1.37 1.90 3.11 2.00 
sissippi 1.13 1.14 45 38 58 92 04 86 88 86 
RR cour ms . 22 3.10 2.28 2.84 1.57 1.68 3.70 2.92 2.54 2.73 2.56 
vontana 57 70 16 27 18 33 10 02 38 54 39 
p98 sbraske 1.14 1.32 56 27 62 85 18 08 84 1.09 86 
Nevada 12 13 .04 .28 07 03 (a) 15 10 
New Hampshire .... .33 18 07 27 15 11 .23 1.82 .26 32 26 
: New Jersey 3.30 1.29 4.84 3.64 9.21 2.07 5.09 4.44 5.41 1.79 5.13 
‘ew Mexico 53 55 43 17 17 01 34 40 35 
RE Now York 6.62 16.75 11.10 11.86 7.08 5.01 7.43 7.11 6.91 12.93 7.38 
oe RB North Carolina 2.29 1.80 54 13 81 1.27 50 1.96 1.56 1.68 1.57 
North Dakota 1.14 16 13 06 07 05 .22 42 .78 45 
— hio 5.46 4.46 2.22 5.81 8.14 8.11 8.05 5.68 6.64 5.48 6.55 
oklahoma 2.92 2.34 27 2.04 61 34 55 1.88 2.13 1.90 
al egon a sone: 97 59 81 44 84 58 1.85 82 1.02 83 
nnsylvania 3.77 4.32 67 15.06 17.14 10.18 10.11 9.54 7.68 9.40 
27 16 13 44 .22 Al 1.99 60 42 58 
an ith Carolina 1.20 .90 25 27 Al 90 .23 2.18 81 1.02 83 
South Dakota 62 91 17 13 13 08 07 37 64 .39 
1.78 1.66 1.22 13 95 1.65 1.05 .03 1.42 1.50 1.42 
as 7.55 6.78 7.61 1.48 7.76 3.87 1.05 1.29 6.72 5.54 6.62 
a .34 39 .39 62 .03 .36 .33 36 
rmont .26 19 .04 13 11 14 28 1.93 .22 .34 .23 
ae rginia ve ... 1.98 1.52 5.69 13 1.85 2.13 66 2.35 1.78 1.75 1.78 
x lt 1.34 1.15 2.42 1.89 64 1.11 57 2.02 1.02 1.22 1.04 
87 97 12 13 2.57 3.76 1.11 86 1.43 1.65 1.45 
2.54 54 3.78 1.83 2.36 3.54 3.38 2.30 2.56 2.32 
.30 .34 18 44 21 01 .24 .30 24 
$7,624 Total, United States 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 


(a) Less than .01. 
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LUBRICATE WITH PROFIT 


The Machine Age on the Farm 


In this—the machine age on the farm—farm equip- 
ment affords a large, lucrative field for lubricants 
made with Metasap Stearate Bases .*. . for their 
proved ability to keep axles, chassis, ball and roller 
bearings and other moving parts operating econ- 
omically and at top effectiveness. Another impor- 
tant advantage is their ease of handling in hand 


grease pumps! 


Your lubricants made from Metasap Stearates will 


be clear, transparent, moisture-free and tempera- 


ture -os'ctant. Will not hiced, cake, freeze, evap- 
orate or dissolve. Will have less base, more 
mineral oil—the true lubricating ingredient. 


Metasap Stearate Bases include . . . Aluminum 
Stearate GM for heavy greases; Metasap 537 for 
firm greases, with no cracking or bleeding; Metavis 
540 for low viscosity greases; Metavis 543 for 
stringiress and body; Metasap 590 for extreme 
bodying action. Write today for technical details 
and for your complimenta-y copy of ‘Metallic 
Soaps for Research and Industry”. 


METASAP CHEMICAL COMPANY, Harrison, N. J. 


CHICAGO BOSTON 


RICHMOND, 


CALIF. CEDARTOWN, GA 


Also stocks at Cleveland, Ohio; Louisville, Ky.; San Francisco and Los Angeles, Calif.; ‘Portland, Spokane and Seattle, Wosh 


PHOTO COURTESY CATERPILLAR TRACTOR CO, 
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(TIONAL LUBRICATING GREASE INSTITUTE 


sTED BELOW ARE THE SUPPLIERS OF YOUR INDUSTRY WHO ARE SUPPORTING YOUR 


ORGANIZATION THROUGH MEMBERSHIP IN THEN. L. G. | 


SUPPLIERS OF MATERIALS FOR 
WANUFACTURING LUBRICATING 
GREASES 


your & Co., Chemical Division 
- West 31st St. 
go 9, Illinois 


Dale V. Stingley 


rican Cyanamid Company 
Rockefeller Plaza 
w York, New York 
ber—A. Scharwachter 


ry Industries, Ine. 
rew Tower 
nnati 2, Ohio 
ber—R. F. Brown 


ro Chemical Corporation 
rbes Road 

Redford, Ohio 

Yember—S. B. Elliott 


wte Mineral Company 

Chelton Street 

idelphia 44, Pennsylvania 
mber—H. C. Meyer, Jr. 


(ross & Company 

Madison Avenue 
ew York City 17, New York 
ember—Eugene Adams 


(. Hardesty Co., Ine. 
East 42nd St 

ew York City, New York 
Member—W. . McLeod 


ushaw Chemical Company 
5 East 97th Street 

Cleveland 6, Ohio 

lember—G. G. Unkefer 


Corporation 
ulid Station 

Ceveland 17, Ohio 

Member—J. H. Baird 


illinckrodt Chemical Works 
ew York 8, New York 

‘. Louis 7, Missouri 
Aember—C, BE. Cosby 


Chemical Corporation 


rrison, New Jersey 
ber-—O. E. Lohrke 


Manto Chemical Company 
Second Street 
Louis 4. Missouri 
Member—J. W. Newcombe 


Lead Company 
York Street 

roklyn 1, New York 
mber—Aiexander Stewart 


“ional Rosin Oi] & Size Co. 


of the Americas 
ity, New York 
chard Bender 


EBRUARY, 1949 


M. W. Parsons, -—“’ & Plymouth 
Organic Labs., Ine. 
59 Beekman Street 
New York City 7, New York 
Member—H. Bye 


Warwick Chemical Company 


Division of the Sun Chemical Corporation 


10-10 44th Avenue 
Long Island City 1, New York 
Member—Dr. J. J. Whitfield 


The Werner G. Smith Co 


(Division of Archer- Daniels- Midland Co.) 


2191 West 110th Street 
Cleveland 2, Ohio 
Member—F. C. Haas 


Witco Chemical Co. 
5 Madison Ave. 
New York City, New York 
Member—Allen B. Craig, Jr. 


CONTAINER MANUFACTURERS 


Central Can Company, Inc. 
2415 West 19th St. 
Chicago, Illinois 
Member—Henry Frazin 


Continental Can Co. 
1103 Waldheim Building 
Kansas City 6, Missouri 
Member—N. M. Potts 


Geuder, Paeschke & Frey Co. 
324 North Fifteenth Street 
Milwaukee 3, Wisconsin 
Member—-Willard J. Flint 


Inland Steel Container Company 
6532 South Menard Avenue 
Chicago 38, Illinois 
Member—J. T. Gossit 


J & L Steel Barrel Company 
70 East 45th Street 
New York City, New York 
Member—Jerry Lyons 

United States Steel Products Co. 
30 Rockefeller Plaza 
New York City 20, New York 
Member—Wm. I. Hanrahan 


Vulcan Stamping & Manufacturing Co. 
3C0 Madison Street 


Bellwood, Illinois 
Member—Dale M. Harpold 


MANUFACTURERS OF EQUIPMENT FOR 


APPLICA’ION OF LUBRICATING 
GREASES 


The Aro Equipment Corporation 


Bryon, Ohio 
Member—R. W. Morrison 


Balcrank, Inc. 

Disney near Marburg 
Cincinnati 9, Ohio 
Member—R. P. Field 


The Fil-Rite Company 


342 Lumber Exchange Building 
Minneapolis, Minnesota 
Member—Howard G. Hornibrook 


Gray Company, Inc. 
600 N. E. Eleventh Avenue 


Minneapolis 13, Minnesota 
Member—L. L. Gray 


Lincoln Engineering Company 


5730 Natural Bridge Avenue 
St. Louis, Missouri 
Member—Foster Holmes 


National Sales, Inc. 
812 North Main St. 
Wichita, Kansas 

Stewart-Warner Corp. 


1826-1852 Diversey Parkway 
Chicago, Illinois 
Member—Walter Duncan 


S. Air Compressor Company 


5300 Harvard 
Cleveland, Ohio 
Member—F. J. Coughlin 


LABORATORY EQUIPMENT & SUPPLIES 


Precision Scientific Company 


3737 Cortland Street 
Chicago 47, Illinois 
Member—Alexander I. Newman 


SUPPLIERS OF EQUIPMENT FOR 
MANUFACTURING LUBRICATING 
GREASES 


Buflovak Equipment Division of 
Blaw-Knox Company 
1543 Fillmore Avenue 
Buffalo 15, New York 
Member—A. W. Johnson 


Cornell Machine Company 
101 Park Avenue 
New York City 17, New York 
Member—Mead Cornell 

The Girdler Corp. 


Louisville 1, Kentucky 
Member—John E. Slaughter, Jr. 


Stratford Engineering Corporation 


1414 Dierks Building | 
Kansas City, Missouri 
Member—J. A. Altshuler 


MARKETING ORGANIZATIONS 


Mid-Continent 


Petroleum Corporation 
Tulsa, Oklahoma 
Member—T. E. Fitzgerald 


Refiners Marketing Co., Ltd. 


555 South Flower Street 
Los Angeles 13, California 
Member—T. F. Harms 


REFINERS 


Calumet Refining Company 
4323 Southwestern Blvd. 
Chicago, Illinois 
Member— H. E. Semerau 


TECHNICAL & RESEARCH 
ORGANIZATIONS 


Cargill, Incorporated 


200 Grain Exchange 
Minneapolis 15, innesota 
Member—Dr. Sabine Hirsch 


Mellon Institute of Industrial Research 


University of 
Pittsburgh 13, Pennsylvania 
Member—Malcolm Finlayson 


Midwest Research Institute 


4049 Pennsylvania 
Kansas Cit: 2. Missouri 
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STRATCO 


PRESSURE SOAP CONTACTORS 
AND OIL CIRCULATION 
HEATING SYSTEMS 


Take 
SODA FIBER GREASE 
IN 2% HOURS 


Cut Costs---Increase Plant Production 


Produce A More Uniform Produc? 


Stratco Pressure Soap Contactors and Oil Circu- 
lation Heating Systems make possible the manu- 
facture of calcium cup grease, from raw material to 
packaged product, at the rate of six batches in 
eight hours... soda fiber greases in 2'» hours. 


Simplified laboratory control .. reduced manpower 
requirements .. increased production of a more un- 
iform product result. The Stratco process has been 
fully tested and proved in commercial operation. 


ENGINEERING 


CORPORATION 


PETROLEUM REFINING ENGINEERS 
DIERKS BLDG. KANSAS CITY, MO. 
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